
>fay 17, 1972 

Very truly yours, 

Nuriel Allan 
Secretary 

Ref. Agressologie 12, 333-342 (1971). 

(N ASA-CR- 138043) CHLOBPROHAZIN E N74-72612 
HETABOLISEI IY SHEEP. 2. IN VITRO 
BETBBOLISM A N D  PREPARATION OF 
Palo Al to ,  Calif-) 19 p 00/99 32677 

I 

3H-7-HYDROXYCHLCRPRCHAZ~~E ( S t a n f o r d  Univ., Unclas  ! 



c 

4 

IX 0 

V, A. F . x ~ o r ~ * ~ ,  A. M. Dufficld'. and M, D, Colocon9* . 
I-* 
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Sheep l i ver  mfcroaoneo lmubcted vith chlorproma- 

zine produced the  noma1 apraad of knoun metabolites of 

the fiu3strate drug uoually men in vitro. 

an outotnnding capacity for 7-hydroxylation, 

They ehowed 

Tho fresh 

micrclcod ~ r c p s r u t i o n e  converted frcnn one-third to more 

than two-thirds of the substrate into variouro 7-hydroxylated 

derivntivss of chlorpromazine. Mnnlpulatkm of storage 

conditions of the mIcr0t;onal fractiono prior to incuba- 

t ion witti drug subctrate furthennore reoultad in the pro- 

duction of nearly iQ.% of 7-hydroxychlorpmmazine, at 

the c x p n s e  of other non-phmolicr and phenoliu motabo- 

lites, 

for ;r-byr]roxylatlon WIM found t o  bo more resistant to  

deterioration in otorage than those for demothylation, 

:<-oxidation and sulfox%dnt%on. 

The,  i n  ohoeg l iver m i c ~ n o ~ ~  the  pathways 
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e t  al., 1970), i t  gas previously ayntkeolzed as reference compound f o r  

c 





phaao, were a p t t a d  on a t h i n  layer plntc, which wno dovelopod in the sol- 

vunt oyatem buteaol - absolute etlimol - diethylanirie, (U:6:1) (Forreat, Bolt 

and Soma, 1368), a p q e d  with su l fur ic  acid - water - atkno l  (9%;). (l:l:6), 

A l l  clulfldoa and p!icnolic derivatives were demonatratod imedistely, na pink 

or purple sgot8, while  non-phonouc oulfoxide 8WtB were v i f i d i z e d  ES 

darker pink q o t s  by gentle hcatine; Kith ca hot alr drier, All cpots xero 

then scraped off the oilicn gel, plocod in oc in t i lh t ion  vialrt, incubated 

for ;jo ~ i c u t o s  at 6Q°C with 5 szl of a conposit0 w i n t i l l a t t o n  f l u i d ,  containing 

FPO, MZiCWi’ and tolucna (5 g ?PO, 0.25 g H2fOPOE’, md0 up t o  1009 ml uith 

toluene). A Pnckard T r i - b r b  Scintillation Comtcor w a  wed for radio- 

qunntitatfon. 

RE:.K,TS ~*;3 r x m i : x x n  

The rcoults  of various nicroaomd incubationa w e  summized in Table I, 

The first two vertical colurans I and 11 represent pools of two livers each 

from d d a  of undotoxmhod brced nnd SOX. 

8 h g b  l i v e r s ,  fms 3 males and 1 female, and col\nrm VI1 regmsento the pool 

of microaor=es frcn l ivers I11 to VI ,  The four livers rcpresentod in coluftns 

I and If, and TTX t o  VI, respectively, wore obtained on different dnys. 

The animals reaching the rlnughterhouae were 5 t o  10 n o n t h  old, nccordhg 

t0 the vetor innry  in:pctor. 

b e d  ticco*wting f o r  tho difference6 been i n  t o t e d  number of metnbolitos, 

The single l i v e r s ,  111 t o  VI, nng have uome fraa older aninnla uhich would 

Colmm 113: t o  V I  roprosect 

Thoro ffiay have been a difforenco of nge c\Jld/ar 
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100 t o  250 t r l  of tho or ig ina l  ,Tjoo pl othyl acetate nolution of the C? catabo- 

l i t s o  produced by the  nicroaoml incubation were ap2liod in a s ingle  q o t ,  

appro-dmtelg 3 CCI fran eit!!sr &id0 of tks g b ~ i  glate coated tdth  1 mn 

aflica gel €1. 

freshly d i s t i l l e d  tiolvents, f irat i n  diothyl::mlne and aubzecpstly in acetone 

in the seco~d direction. Xcmg solvent sycteEo wore trlcd t o  achieve o p t b a  

The pluta * ~ 8  thcn run In et twa-dinenrrioml procws, using 

CMtpratfa Of the phanolic and u@ aon-phenolLio r i W t & O U t e  GpOtei ,  

h colabination, 

di tbns for the s@gamtion of 743CPt rc~rdl .es8 of any othor nstnbolib. 

There UOD no overlap or very- cloce prox5nitg of m y  othor aotobolits s,mt. 

!fbs nearest conpound, sewn in ~oc le  J11stmc00, wzks an unidontffiod blue spt, 

with tho color chnrclctcrfF,tico of tho 84y0roxychlorpromzim derivatlvea, 

It vas, hGWQVUF, neither 8-hydroxychlorpmmzim nor its eulfordde, but EWJ 

well  have been n demthylotcd derivat ive of either. A b  t h i s  tpot wtm not 

men In d l  in.zt:mcca and WQB a minor one, &en prosont, no attoEpt m a  

adtee t o  furtkzr identify the coaapi;nd. 

on8 

TI20 solaction of the sgstsrr adopted afforded optizuz~ con- 

tvo-dicensionnl Dolvent meten diothylcdna/ncetono lnuat be a2;:lied 

the Requonco indicated, although this involvoa the inconvcnience o€ re- 

~ i o v i ~  a&mring diotiiylmine bofors ualne acotona in tbe aacond illroction. 

Af ter  ths eietfrylnrnino run, the plate ie kept in m evacuated C h r c n z t o p ; ; h y  

oven for 4G koum at m a  tauqnwature in the drrk, and for M adilltionad. 

. 
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from the nucleus by free r:tdicnl ra.:ctions accour.ts for  tho l'ormatkon o f  

promazine d f r i V i l t i V e G .  

m d  Robinson (1363) and by ouraolvon in 1963, w l x m  aqueous Cil colutionsr 

Tiit? m i t ~  ob crv:it Icn W ~ S  cads by Deck~?t;t, E ~ i v e n  

uare aerobically cx;.oned to UV i r rad ia t ion ,  

seem t o  pronoto t!!is type of rasctiorl oven in the ~ o l i d  ctate, m c !  in 

prolonged :.torngo a4 tho cnqueotm mlut ion ,  without undue axl;osnre to  U&t 

and a5re ~ S G  spectrometry of s o l i d  u n l n t e l e d  CP or its aquoous Golution, 

stored in the refriger:itor for 3 months, &?owed no comparnble contaainstion 

w i t h  breakdown productr;, 

Tho presence of tSo 3 i:-label 

The major frapents  in t h e  ma84 spectra of CP, 7 4 X ?  and thcir res -  

pective s9.1foxidea have been c.mmrized in Table I V .  

the mas8 spectronctry of phonothiazine derivatives have previously been 

reportad ( h i f i e l d ,  Crdg and Kray, 1968; Atidier, Azzaro e t  ale, 19688 

Ouedj, Cambon e t  al., 1968; Audier, Carnbon et  el., 1969; Gilbert and 

Willard, 1969; h i a s  and Zeller, 1969). 

AC131C~.'I.rX.?> !',?!; 

Additional data on 

- 
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TABLE I 
3 -- In  Vitro H-Chlorpromacine Metabolism by Froah Shoep Liver Hicrosolres 

CP, unmetabolized 

norlCP 

nor CY 2 
CPNo 

c m o  
cm 
norlCfY) 

'/-OHCP 

norl'/-OHCP 

7-0ncm 

norl 7-OHCUO 

unident i f i ed ,  
non-phenolic 

residual 

total metabolized 

total accounted for 

30.7 
4.8 

2.3 

117.9 

5.9 

34.0 
2.8 

0.4 

41.0 
4.1 

- 
15.1 

6.3 

41.5 

57.0 

(98.0) 

I11 
M lb 

1.7 
2.9 

10.3 

5.7 

5.2 

3.1 

16.4 
9.7 

j42.4' 

1.0 

1.5 

98.4 

(99.9) 

I V  

M 2b 
V 

w 3b 

2.6 
2.8 

24.3 

9.2 

5.1 
2.1 

7.8 
4.8 

137.7c 

1.0 

2.4 

98m5 I 97*4 
(100.2) 1 (99.8) 

V I  

Fb 

1.2 
1.2 

11 00 

9.2 

2.2 
2.0 

14.0 
3.6 

152.7' 

0.8 

2.2 

97.9 

(100.1) 

V I 1  

Pool 

(111-VI) 

1.2 

1.5 

11.8 

6.9 

2.5 
2.5 

13.9 
4.1 

j52.8' 

1 .o 

1.8 

98.2 

(100.0) 

u n i d e n t i f i e d  breed, unspeci f ied  8ex 

u n i d e n t i f i e d  breed; M = male, F female 

conta ins  7=0HCPO, nor 74HCP0, p l u s  a small amount of an unident i f iod  phenolic  
mo t a b o l i t e  (derived irom ~-oHCP? 1 



TABU I1 

Effect8 of Storage of Microsonee on 3H-Chlorpromazina Metabolite Formation 

(Single l i v e r ,  male, M 1) 

- 
CP, unmetabollzcd 

norlCP 

CI'NO 

CPONO 

C i'o 

n o r l C P O  

7-OHCP 

nor 7-OHC P 

7-OHCPO 

nor17-OHCK, 

unidentified deaminated 
SO derivative,  non- 
phenolic 

reeidual 

a t  or ig in ,  unidentified 

phenolic, unidentified 
deaminated 

unidentified phenolic 
(blue when aprayed) 

t o t a l  accounted for  

f r e d  

1.7 

2.9 

10.3 

5.7 

5.2 

3.1 

16.4 

9.7 

342.4' 

1.0 

1.5 

(99.9) 

frozen 
4 daya 

6.6 

3.3 

21.7 

6.6 

4.7 

1.9 

14.8 

3.6 

i33.7' 

1.3 

1.8 

lOo.O> 

13.3 

9.4 

14.5 

2.6 

9.1 

2.8 

31.9 

4.9 

17.2' 

1.5 

2.8 

(100.0) 

frozen 92 days, 
then refr igerated 

3 days 

59.2 

2.3 

8.3 

19.1 

0.9 

2.2 

1.4 

1.8 

2.2 , 

1.5 

1.1 

(100.0) 

contain8 7-OHCP0, nor 7-OHCP0, plus a small amount of an unidentified 
phenolic metabolite (aerivad from 8-OHCP7) 
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TABLE I11 

Effects of Storage of Microeomecl on 'H-Chlorpromazine Metabolite8 Formed 
(Pool, 3 male and 1 female l i v e r  microeomes) 

CP, unmetabolized 

norlCP 

CPNO 

CPONO 

CPO 

norlCPO 

7-OHCP 

nor17-OHCP 

7-OHCF'O 

nor17-OHCP0 

unidentified phenolic 
(blue when sprayed) 

8 t  or ig in ,  unidentified 

unidentified non-phenolic 
SO derivative 

reeidual 

t o t a l  accounted for  

fresh 

~ ~~ 

1.2 

1.5 

11.8 

6.9 

2.5 

2.5 

13.9 

4.1 

i54.6' 

1.8 

(100.0) 

frozen 
54 daya 

15.9 

8.3 

3.3 

50.5 

7.7 

18.4' 

3.7 

2.2 

(100.0) 

- ~~~~ ~~~ 

frozen 54 *a, 
then refrigera- 
ted 4 day6 

10.2 

2.3 

1.2 

4.5 

67.5 

3.8 

jl.8. 

2.6 

5.0 

0.8 

(99.7) 

refr igerated 
28 days 

traco 

6 

6.5 

6.7 

3.3 

0.7 

0.9 

1.1 

0.5 

1.6 

(99.9) 

. 
contoina 7-OHCFQ, nor17-OHCP0, p l u s  a emall amount of an unidentified phenolic 
motabolite (derived from 8-OHCP?) 



Major Fragments in the Ha86 Spectra of Chlorpromazine Derivatives 

1 

CII LORPROMAZINE CHLO3PROMAZINE 7-HY DROXY 
SULFGXIDE CHLORPROMAZINE 

?-HYDROXY 
CHLORPROMAZINE 
SULFOXIDE 

272/274 
232/234 

86 
!% 

12 
5 

28 
100 

317/319 
2 89/2 9 1 

246/248 

214/216 

272/274 

233/235 
232/234 

Q f  

5 
3 
4 

41 
6 
7 

l o  
2 00 J 

85 2 
13 
100 

nt 

// ' I  / /-  

289/291 
288/29O 
248/250 

86 
58 

4 
3 
5 

26 
100 

3 3 4/ 336 
333/335 
305/3w 
288/2W 
262/264 
248/250 
230/232 

86 

3 
2 
2 
3 

30 
6 
6 
8 

85 4 
84 13 
58 100 

04 

58 
I I 
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